Background: Oral candidiasis is increasingly seen among hospitalized patients and is usually treated empirically. It can be the marker of systemic infection. Antifingal resistance is one of the emerging problems in candidiasis. Aim and Objectives: To study the distribution pattern of various Candida species among hospitalised patients with oral candidiasis, to detect the antifungal resistance among Candida and to assess the possible risk factors associated with those patients. Methods: Out of 300 patients screened, oral thrush material was collected from 36 patients having oral candidiasis. Candida spp. were isolated and identified. Antifungal susceptibility test was performed by disk diffusion method. Results: Candida albicans was the most frequently isolated species (64%). Highest resistance was seen with ketoconazole (18%). Except one C. tropicalis, all the isolates were sensitive to amphotericin B. All the patients were on broad spectrum antibiotic treatment. Diabetes mellitus was seen in 50 % of the patients. Other predisposing factors include tuberculosis, COPD, cancer and steroid treatment. Conclusion: Eventhough there is progressive shift from a predominance of C. albicans to nonalbicans Candida species in candidiasis, C. albicans remains as the most important pathogen in oral candidiasis. Since azole resistance is increasing, accurate identification of Candida spp. and antifungal susceptibility testing is crucial for patient management and for facilitating hospital control measures.
Introduction
Infections caused by Candida species are seen commonly in hospitalized patient. Oral candidiasis is one of the common types of candidiasis. Candida species lives commensally in the human oral cavity with high carriage rate (>70%).
It causes opportunistic infections in immunocompromized hosts where the infection can spread through blood stream or gastrointestinal tract leading to severe infection with significant morbidity and mortality. [1] Among various
This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike 3.0 License, which allows others to remix, tweak, and build upon the work non-commercially, as long as the author is credited and the new creations are licensed under the identical terms. Original Article species, C. albicans is regarded as the most prevalent one. But recently, non-albicans Candida (NAC) species are also emerging as pathogens. But there is difference in pathogenicity and antifungal susceptibility among different species. [2, 3] The aim of this study was to identify Candida species isolated from the oral lesions of hospitalized patients, to determine their in vitro antifungal susceptibility and to investigate the possible risk factors associated with infection.
Materials and Methods
A total of 300 patients admitted in Yenepoya Medical College hospital, Mangalore, were screened for oral candidiasis. Specimens were collected only from those patients with white pseudomembrane in the oral cavity by using sterile cotton swab. Detailed history of patient including age, sex, and risk factors were collected. Figure 1 ]. [4] [5] [6] [7] Antifungal susceptibility test to fluconazole (25 µg), itraconazole (10 µg), ketoconazole (10 µg), miconazole (50 µg), voriconazole (1 µg), and amphotericin B (20 µg) was performed by disk diffusion method as described by Clinical and Laboratory Standards Institute guidelines (CLSI guidelines) M44-A2 protocol. Mueller-Hinton agar supplemented with 2% dextrose was used for it. The plates were incubated for 18-24 h at 37 ± 2°C and the slowl growing isolates were again read after 48 h of incubation. Zone sizes were measured in millimeters, The zone diameter to the nearest whole millimeter, the point at which there is prominent reduction in growth were taken into consideration. Pinpoint microcolonies at the zone edge or large colonies within the zones were ignored when testing the azoles. The zone diameters were interpreted as per the approved CLSI M442-A2 guidelines [ Figure 2 ]. [8, 9] C. albicans (ATCC 90028) was used as control strain.
The data were analyzed by using Statistical Package for the Social Sciences (SPSS) version 16 (SPSS-Inc., Chicago, IL) for descriptive statistics.
Results
Among of 300 patients screened, 36 (12%) patients had clinical symptoms of oral candidiasis and oral swabs were collected from these patients. Among 36 oral candidiasis patients, many were from surgery ward (14) , followed by medicine (13), medical intensive care unit (MICU) (7), and orthopedic ward (2) [ Figure 3 ].
In a total of 36 samples that yielded the growth of Candida, single species were grown from 33 samples and mixed growth was seen in 3 samples. C. albicans was the predominant species (23) . Other species include Candida tropicalis (5), Candida glabrata (3), Candida dubliniensis (2), Candida krusei (1), Candida lusitaniae (1), and Candida parapsilosis (1) . Among three samples with multiple growths, C. albicans and C. glabrata were grown from two specimens. Three types of organisms were grown from one sample, which are C. albicans, C. tropicalis, and C. glabrata [ Figure 4 ]. Antifungal susceptibility pattern of 40 isolates of Candida species is summarized in Table 1 . Fluconazole resistance was seen among 15% of the isolates. Highest resistance was seen with ketoconazole (18%). In case of C. albicans, which was the most common isolate in our study, only 71% were sensitive to fluconazole. All the C. albicans strains were sensitive to amphotericin B but one C. tropicalis showed resistance to amphotericin B.
All the patients with oral candidiasis were on broad spectrum antibiotics for a minimum period of 5 days (100%). Diabetes mellitus was seen in 50% of the patients and other predisposing factors include tuberculosis, chronic obstructive pulmonary disease (COPD), cancer, steroid treatment. Majority of the patients had more than one risk factor (43%) [ Table 2 ]. Oral candidiasis was seen more in the age group of 50-70 years (47%), followed by the age group of 30-49 years (25%). Six patients were of age above 70 years (17%) and four patients were of age 10-29 years (11%). Among the patients with oral candidiasis, majority were males (77%).
Discussion
Oral candidiasis is widely seen among hospitalized patients. It leads to local discomfort, altered taste sensation, dysphagia, esophageal overgrowth resulting in poor nutrition, slow recovery, and prolonged hospital stay. Immunosuppression is a risk factor for developing the oral lesions in hospitalized patients.
[10] Oral candidiasis is considered as a sign of impaired local or systemic defense mechanisms. [5] The aim of the present study was to evaluate the distribution pattern of various species of Candida among patients with oral candidiasis and their susceptibility to antifungal drugs by disk diffusion method. In the present study, prevalence of oral candidiasis among hospitalized patient was 14%. This is almost like a previously reported study Okonkwo et al. in 2013 , which reported a prevalence rate of 12.5% among human immunodeficiency virus (HIV) patients. [11] Numerous reports have documented an increased incidence of infection caused by Candida species among hospitalized patients. [12, 13] It may be because of various epidemiologic factors. Candida species are frequently found in the hospital environment in food, air, floors, and other surfaces. They are also seen in hands of hospital personnel. In most cases of candidiasis, prior colonization has been shown to precede infection. The wide use of systemic antibiotics also contributes to the promotion of the oral candidiasis.
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C. albicans and seven other types of non-albicans Candida species were isolated from oral specimens in this study. As in case of most of the previous studies, C. albicans was the predominant species isolated. [10, 11, [14] [15] [16] [17] [18] [19] [20] Mixture of different Candida species was isolated from three patients which was also reported previously by others. [14] In case of mixed infection, C. albicans is a common agent as in previous study done by Batool. [14, 21] According to literature, carriage of multiple species is a common phenomenon encountered in patients with oropharyngeal candidiasis. [22] In a study by Coco et al., it was suggested that coexistence of mixed species could aggravate the clinical condition that further complicate the treatment. [23] Disk diffusion method of antifungal susceptibility test is a convenient and sensitive method of detecting antifungal susceptibility, and it could be an alternative to the microdilution reference method in the clinical laboratory to determine susceptibility of yeasts. [24] Majority of the strains in our study were sensitive to fluconazole (64.5%) as in previous studies. [16, 25, 26] Previous studies also reported the higher rate of fluconazole resistance among oral C. albicans isolates. [13, 27] Candida kruzei is intrinsically resistant to fluconazole and C. glabrata are intrinsically resistant or susceptible dose dependent. Previous studies have been reported resistance in C. glabrata to azole compounds, ranging from 3.6% to 64% among the species isolated from mucosal candidiasis. Since the number of C. glabrata isolates was fewer in the present study, it was not able to calculate the percentage of resistance.
Conclusion
Many species of the genus Candida have been emerging as cause of oral candidiasis but there is differences in drug susceptibility pattern among different species. Antifungal resistance also frequently observed in this area that demand the correct identification and antifungal susceptibility testing of the etiological agent for selecting best therapeutic option. Broad spectrum antibiotic treatment and diabetes are the important risk factors for oral candidiasis.
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